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Textual analysis of sugar industry influence on the World Health 
Organization’s 2015 sugars intake guideline
David Stuckler,a Aaron Reeves,b Rachel Loopstraa & Martin McKeec
Introduction
In 2013, the World Health Organization (WHO) began the 
process of updating its guideline on sugars intake for adults 
and children. Sugar consumption has been a contested area 
of global public health for at least four decades, initially 
stimulated by Yudkin’s 1972 classic, Pure, white and deadly,1 
and Cleaves’ 1974 book, The saccharine disease,2 which linked 
dietary sugar intake to obesity, diabetes and other noncom-
municable diseases. At the time, the arguments in these books 
were met with great scepticism but, since then, supporting 
evidence has grown and now includes the findings of ran-
domized controlled trials and meta-analyses. Early studies 
linked sugar intake to dental caries and obesity,3,4 particularly 
in children,5 and recent evidence supports an association 
with conditions such as diabetes and nonalcoholic fatty liver 
disease.6,7 Nonetheless, discussions continue about the appro-
priate measure (i.e. grams or percentage of daily total energy 
intake), type (i.e. free versus added sugars) and saccharide 
structure (i.e. monosaccharide and disaccharide) of dietary 
sugars and whether these factors influence the risk to health. 
These debates complicate the process of developing guidelines.
Quite possibly, WHO is the most important public health 
agency responsible for developing global guidelines. One of 
its core functions is to ensure that evidence is used appropri-
ately. In the past, WHO has produced guidelines on blood 
pressure, patient safety, mental health and substance abuse, 
among other topics. Several are contested because their rec-
ommendations conflict with the goals of multinational phar-
maceutical companies or tobacco, alcohol, food or beverage 
companies.8,9 Historically, organizations linked to the sugar 
industry have attacked WHO’s recommendations on limiting 
sugar consumption. In 2003, WHO released a joint report 
with the Food and Agriculture Organization entitled Diet, 
nutrition and the prevention of chronic diseases10 which, for the 
first time, called for a reduction in sugar intake to under 10% 
of total dietary energy consumption. The Sugar Association 
wrote that it would “exercise every avenue available to expose 
the dubious nature” of WHO’s report on diet and nutrition 
and would challenge WHO’s funding from the United States 
of America, which was 406 million United States dollars in 
2003.11 The association erroneously claimed that the report 
was written by selected experts and was not peer-reviewed 
and that industry did not have an opportunity to comment.12
Although previous attempts to influence WHO did 
not lead to a change in sugar recommendations, there have 
been concerns that vested interests would seek to influence 
the process of updating dietary guidelines.13,14 One recent 
analysis of documents from the sugar industry revealed that 
some companies had worked with government researchers 
to soften government recommendations in the United States 
on reducing sugar intake to help prevent cavities and had 
influenced dental research – one report stated that 80% of the 
industry’s recommendations had been adopted.13 Moreover, 
an investigation of the sugar industry in the United Kingdom 
of Great Britain and Northern Ireland found a tangled web 
of “connections between the sugar industry and nutrition 
experts”, which led to an explicit call for careful scrutiny of 
WHO’s new sugars intake guideline.14 Concerns about the 
participation of the sugar industry in WHO’s stakeholder 
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consultations on the evidence underly-
ing this guideline arose because, in the 
past, the tobacco industry has exploited 
such consultations to exert influence.15,16 
Nevertheless, WHO’s process for devel-
oping guidelines, which is based on the 
second edition of the WHO handbook 
for guideline development (Box 1),17 is 
quite extensive and is regarded as being 
resistant to industry influence.
To determine whether the sugar 
industry was able to influence the recent 
updating of WHO’s sugars intake guide-
line, we evaluated the textual content of 
the updated guideline using automated 
content analysis, a tool that has recently 
been used to quantify the influence of 
the tobacco lobby on policy.15 We deter-
mined whether WHO’s draft guideline 
had shifted towards a position that fa-
voured the sugar industry by analysing 
the change in content of the guideline 
with reference to documents submitted 
during stakeholder consultations.
Methods
Between 5 March and 31 March 2014, 
WHO consulted stakeholders on the 
new sugars intake guideline. For this 
analysis, we obtained submissions 
from organizations linked to the sugar 
industry and from leading public 
health organizations that were made 
publicly available by the organizations 
themselves. The ultimate selection of 
sources was the sole responsibility of 
the authors. Organizations identified 
as having potential links to the sugar 
industry were: the World Sugar Re-
search Organisation; Food Industry 
Asia; the International Food & Beverage 
Alliance; Nestlé; Sugar Nutrition UK”; 
Kenniscentrum suiker & voeding; and 
Wirtschaftliche Vereinigung Zucker. 
Those identified as having public health 
interests were: the Centre for Science in 
the Public Interest; the United Kingdom 
Health Forum; the European consumers 
organization BEUC; the International 
Baby Food Action Network; the Mexican 
nongovernmental organization El Poder 
del Consumidor; the Dutch nongovern-
mental organization Wemos; the World 
Dental Federation; the World Obesity 
Federation; and the European Public 
Health Alliance.
We compared the policy posi-
tions taken by stakeholders with the 
content of WHO’s evolving guideline 
using the scaling algorithm Wordscores 
(StataCorp. LP, College Station, United 
States).19,20 Wordscores infers policy 
positions in new documents – so-called 
virgin texts – by calculating scores for 
these documents based on the scores of 
reference texts. Scores are derived from 
the frequency of words in a document 
(relative to the total number of words) 
on the assumption that stakeholders 
with different policy positions will 
use wording that reflects their ideol-
ogy or stance (Box 2). For example, 
compared with public health bodies, 
Box 1. Development process for WHO’s sugars intake guideline, 2015
Development of the 2015 guideline on sugars intake for adults and children by the World 
Health Organization (WHO) followed procedures outlined in the WHO handbook for guideline 
development, second edition.17,18 The guideline was developed by WHO’s Department of Nutrition 
for Health and Development in partnership with members of the WHO Secretariat. A strict process 
was followed to manage potential conflicts of interest. All experts participating in meetings had 
to declare their relevant interests in advance. These interests were then reviewed by the WHO 
Secretariat in consultation with the WHO Office of the Legal Counsel. A guideline development 
group and an external peer-review group were formed and public consultations were carried out.
Guideline development group
The guideline was developed by WHO’s Nutrition Guidance Expert Advisory Group’s Subgroup 
on Diet and Health. Members of the subgroup included experts who had previously participated 
in expert consultations for WHO, who were members of WHO’s expert advisory panels or 
who had been identified through an open call for experts. Representatives of commercial 
organizations were not invited to participate because their membership of a WHO guideline 
group was considered inappropriate due to actual, potential or perceived conflicts of interest. 
The subgroup reviewed and assessed the quality of the evidence available on the existing and 
new sugars guidelines and advised WHO on selecting outcomes important for decision-making 
and on interpreting the evidence used to produce recommendations. The overall quality of the 
evidence was assessed by systematic review and using the GRADE (grading of recommendations 
assessment, development and evaluation) approach.
External peer-review group
The WHO Secretariat selected external peer-reviewers from among representatives of public 
institutions that are members of WHO’s Global Network of Institutions for Scientific Advice on 
Nutrition, experts in the subject matter and other stakeholders, such as medical practitioners 
and scientific journal editors. The resulting peer-review group was asked to examine the draft 
guideline and identify any errors or missing information.
Public consultations
The initial public consultation asked for comments on the scope of the guideline and on specific 
research questions. The request was posted on the website of WHO’s Department of Nutrition 
for Health and Development and disseminated through the department’s mailing list and the 
mailing list of the United Nations Standing Committee on Nutrition. A second public consultation 
was carried out to obtain comments on the draft guideline before it was finalized. Contributors 
were contacted through the same two mailing lists.
Box 2. Wordscores textual analysis
With the textual analysis program Wordscores, the relative frequency of a word w in a reference 
text r, denoted Fwr, is used to compute the conditional probability that we are reading text r if we 
are reading the word w. This probability is then used to derive a score, Sw, for each word w that 
is the weighted average of the scores for all the reference texts in which the word w appears – 
the scores are weighted by the calculated conditional probability for each text. Then, the word 
scores are used to compute an overall document score for each virgin text v, denoted ωv, which 
is the sum of the scores for all the words contained in it weighted by their relative frequency Fwv: 
ωv = ∑w (Fwv . Sw).
This approach has previously been validated for political texts and speeches on economic 
policy.21,22 In the health field, it has been applied to European Commission documents.23 
One limitation of Wordscores is that the estimated word scores of virgin texts are not directly 
comparable to the word scores of reference texts. Since reference texts tend to have many 
nondiscriminating words in common, their word scores tend to be pulled towards the 
middle of the scale.24 To compensate, word scores can be rescaled using the Martin–Vanberg 
transformation.25 Positions for both the reference and virgin texts are estimated and the most 
extreme positions observed among the calculated word scores are used to rescale the document 
scores for each virgin text, such that the document score becomes:
(ωv - ω1)/(ω1 - ω2),
where ωv again represents the raw document score for each virgin text and ω1 and ω2 represent 
the document scores for the virgin texts with the most extreme values.
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the tobacco industry more frequently 
invokes arguments about the economy 
and business.26
First, we converted documents 
from portable document format into 
more manageable text files and manu-
ally removed superfluous information, 
including the names of interest groups, 
headers and footers, contact details and 
citations. Then we created a frequency 
matrix using the program JFreq in the 
programming language R,27 which re-
placed words by their roots and removed 
stop words, numbers and symbols. 
Second, we assigned scores to the refer-
ence texts – these served as the basis for 
classifying virgin texts. In view of the 
known polarization of opinion between 
public health and sugar industry-related 
organizations, we devised a scale using 
texts from the European Public Health 
Alliance and Wemos as reference texts 
representing the public health position 
and texts from the World Sugar Research 
Organisation and Nestlé as reference 
texts representing the industry position. 
In effect, the content of these four texts 
represented the two ends of a scale on 
which all other documents could be po-
sitioned, with each document’s position 
reflecting the opinion being expressed. 
In addition, we rescaled the scores using 
the Martin–Vanberg transformation, 
which compensates for the tendency for 
nondiscriminating words to pull scores 
towards the middle of the scale (Box 2).25 
Transformed scores were calculated with 
95% confidence intervals based on the 
standard deviations in score frequen-
cies across documents.19 All scores 
were calculated using Stata version 13.0 
(StataCorp. LP, College Station, United 
States). In the final step, we assessed 
changes in WHO’s new sugars intake 
guideline by comparing the scores of 
the draft guideline published in March 
2014 and of the final version released in 
March 2015. As the choice of reference 
texts can potentially influence results, we 
checked the robustness of our selection 
by using all 10 texts from public health 
organizations (including WHO) to rep-
resent the public health position and all 
seven texts from sugar industry-related 
organizations to represent the industry 
position.
Results
Overall, the most frequently used words 
relevant to sugar intake in submissions 
from the 17 sugar industry-related 
and public health organizations were 
“intake”, “sugars”, “dental” and “caries”. 
There was little mention of economics 
or business in either WHO’s final guide-
line or stakeholders’ submissions, apart 
from language about consumers, which 
comprised less than 0.2% (8/5239) of 
all words in WHO’s final guideline. 
The word “dental” (frequency: 1.3%; 
67/5239) featured more prominently 
in WHO’s guideline than did the ac-
ronym “NCDs” for noncommunicable 
diseases (frequency: 0.4%; 21/5239), 
the word “obesity” (frequency: 0.3%; 
14/5239), the word “diabetes” (fre-
quency: 0.1%; 3/5239) or the acronym 
“CVD” for cardiovascular disease (fre-
quency: 0.1%; 3/5239). Children were 
discussed more often than adults in 
WHO’s documentation: the frequency 
of words associated with children was 
0.7% (39/5239), whereas the frequency 
of words associated with adults was 
0.5% (25/5239). Children were referred 
to more frequently in stakeholders’ 
submissions. The word “physical” (with 
reference to physical activity) was men-
tioned in four of the seven submissions 
from sugar industry-related organiza-
tions but in only one submission from 
a public health organization (the Centre 
for Science in the Public Interest). Sugar 
industry-related organizations appeared 
to be emphasizing energy expenditure 
through physical activity in preference 
to energy intake from food.28
Draft versus final guideline
The final column in Table 1 shows the 
rescaled, transformed, Wordscores 
scores for submissions from sugar 
industry-related and public health or-
ganizations and for the draft and final 
versions of WHO’s new sugars intake 
guideline. The score changed little be-
tween the draft and the final guideline: 
from 0.25 to 0.24. In addition, we disag-
gregated the textual changes between 
draft and final guidelines. As shown 
in Table 2, there was a marked shift 
from usage of the word “consumption” 
to that of the word “intake”, which oc-
curred irrespective of the text’s source. 
Furthermore, usage of the words “low” 
and “moderate” increased substan-
tially, which reflected the addition of 
descriptors about the weak quality of 
the evidence. The summary clauses in 
Box 3 illustrate this change.
To assess the robustness of our find-
ings, we included all documents from 
sugar-industry related and public health 
organizations as reference documents, 
as described earlier. Although none of 
the main results were changed, the sub-
mission by the Centre for Science in the 
Public Interest shifted to being closer to 
the public health position when it was 
included as a reference text. In addition, 
we removed any words containing the 
word “sugar”, as they were relatively 
common in all documents. This did 
not alter the direction of the findings 
because use of these words did not 
discriminate between policy positions.
Textual analysis
To identify the tactics used by the sugar 
industry, we carried out a qualitative 
analysis of its submissions. One tactic 
involved direct attacks on the implica-
tions of the evidence. The World Sugar 
Research Organisation’s submission 
claimed that there was no evidence to 
support WHO’s statement in the draft 
guideline that: “There is no harm as-
sociated with reducing the intake of 
free sugars to less than 5% of total en-
ergy.” Nevertheless, this statement was 
retained in the final document. Other 
industry submissions went further and 
argued that reducing sugar consumption 
could lead to higher fat intake.
A second tactic was to challenge 
the validity of the evidence. Several 
submissions from sugar industry-related 
organizations argued that the distinc-
tion between different types of sugar 
made by WHO was not scientific. For 
example, Sugar Nutrition UK stated that 
the “distinction between ‘free’, ‘added’ 
and ‘other’ sugars is not based on any 
sound scientific principles, given that it 
is impossible to analytically distinguish 
between sugars present naturally in a 
food and those which have been added 
during cooking or manufacturing”. 
Industry submissions also questioned 
the validity of the systematic reviews 
commissioned by WHO because they 
made recommendations about “free” 
sugars, whereas they had evaluated 
“total” sugars.
A third tactic was to undermine the 
strength of the evidence. For example, 
the World Sugar Research Organisation 
argued that: “The quantitative target 
of 10% cited in the Draft Guideline is 
based solely on observational cohort 
studies of dental caries in children. This 
is an inadequate basis for public health 
guidelines because of the certainty of 
confounding.” The organisation then 
argued that: “No recommendation 
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can be made because of insufficient 
evidence” and cited the WHO handbook 
for guideline development. The Interna-
tional Food & Beverage Alliance took 
a similar approach, arguing that “there 
is insufficient scientific support that 
would justify the lowering of the current 
WHO guideline on consumption of free 
sugars to 5%”. Sugar Nutrition UK took 
a similar stance, stating that: “To use… 
‘very low quality’ data as evidence to 
underpin a conditional recommenda-
tion of a ‘further reduction to below 5% 
of total energy’ contradicts WHO’s own 
guidelines.”
Finally, several industry submis-
sions sought to place the emphasis on 
harm reduction. For example, the World 
Sugar Research Organisation argued 
that the risk of dental caries from sugar 
consumption can be mitigated; it stated: 
“Any effects of consumption of sugars 
will be attenuated by fluoride protec-
tion.” They further argued that
“available data do not allow the setting 
of an upper limit for intake of (added) 
sugars on the basis of a risk reduction 
for dental caries, as caries development 
related to consumption of sucrose and 
other cariogenic carbohydrates does not 
depend only on the amount of sugar 
consumed, but it is also influenced by 
frequency of consumption, oral hygiene, 
exposure to fluoride, and various other 
factors.”
Although the majority of sugar 
industry-related organizations opposed 
the guideline, Nestlé appeared more 
supportive, stating that: “We support 
[WHO’s] recommendation that you 
reduce the consumption of free sugars 
throughout the course of your life… 
[and] should not exceed 10% of your 
total energy intake, whether you are 
an adult or a child.” The company also 
argued for voluntary reductions in the 
sugar content of food and highlighted 
its commitment to reducing the sugar 
content of children’s cereals to 9 g or less 
per serving by 2015.
Discussion
We found relatively little change overall 
in WHO’s 2015 guideline on sugars 
intake for adults and children from 
before to after the stakeholder consul-
tation in 2014 despite strenuous efforts 
by industry to modify it. The changes 
observed were linked to increased 
use of the word “low” to describe the 
quality of the evidence and of the word 
“moderate” to describe the quality of 
observational cohort studies. Although 
Table 1. Textual analysis of consultation submissions and WHO’s sugars intake guideline, 2015
Document Total 
no. of 
words
No. of 
unique 
words
Raw Word-
scoresa score 
(SE)
Martin–Vanberg transformedb 
Wordscores score
Rescaled 
transformed 
Wordscores 
scorec
Value (SE) 95% CI
Consultation submissions from sugar industry-
related organizations
World Sugar Research Organisation 2703 803 0.32 (0.01) 0.03 (0.02) −0.02 to 0.08 0.11
Food Industry Asia 1146 305 0.39 (0.01) 0.35 (0.04) 0.27 to 0.43 0.25
International Food & Beverage Alliance 709 241 0.37 (0.01) 0.29 (0.05) 0.19 to 0.39 0.23
Nestlé 524 222 0.27 (0.01) −0.23 (0.05) −0.32 to −0.13 0.00
Sugar Nutrition UK 2346 442 0.35 (0.01) 0.18 (0.03) 0.13 to 0.24 0.18
Kenniscentrum suiker & voeding 1958 331 0.36 (0.01) 0.22 (0.03) 0.16 to 0.27 0.19
Wirtschaftliche Vereinigung Zucker 2795 453 0.35 (0.00) 0.17 (0.02) 0.12 to 0.21 0.17
Consultation submissions from public health 
organizations
Centre for Science in the Public Interest 1400 331 0.32 (0.01) −0.01 (0.03) −0.07 to 0.06 0.10
United Kingdom Health Forum 2539 445 0.43 (0.01) 0.55 (0.03) 0.50 to 0.60 0.34
BEUCd 1468 337 0.37 (0.01) 0.24 (0.03) 0.17 to 0.31 0.21
International Baby Food Action Network 2430 456 0.34 (0.01) 0.12 (0.03) 0.07 to 0.18 0.15
El Poder del Consumidore 849 235 0.38 (0.01) 0.30 (0.04) 0.21 to 0.39 0.23
Wemosf 820 335 0.68 (0.01) 1.78 (0.04) 1.69 to 1.86 0.88
World Dental Federation 1969 391 0.35 (0.01) 0.14 (0.03) 0.08 to 0.20 0.16
World Obesity Federation 173 88 0.38 (0.02) 0.30 (0.10) 0.10 to 0.49 0.23
European Public Health Alliance 1088 515 0.73 (0.01) 2.04 (0.04) 1.97 to 2.12 1.00
WHO sugars intake guideline, 2015
Draft version 5643 537 0.38 (0.00) 0.34 (0.02) 0.30 to 0.37 0.25
Final version 6447 550 0.38 (0.00) 0.32 (0.02) 0.29 to 0.35 0.24
CI: confidence interval; SE: standard error; WHO: World Health Organization.
a  The Wordscores program calculates scores for documents based on the scores of reference documents by assessing the frequency of words in the documents after 
words were replaced by their roots and stop words, numbers and symbols were removed.
b  The Martin–Vanberg transformation compensates for the tendency for nondiscriminating words to pull scores towards the middle of the scale.
c  The Wordscores scores obtained after the Martin–Vanberg transformation were rescaled such that the text from Nestlé had a score of 0 and that from the European 
Public Health Alliance had a score of 1.
d  BEUC is an international European consumers organization.
e  El Poder del Consumidor is a Mexican nongovernmental organization.
f  Wemos is a Dutch nongovernmental organization.
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the sugar industry used several tactics 
to undermine the guideline’s recom-
mendations, their development was not 
substantially affected.
As with any statistical analysis, this 
study has several important limitations. 
First, because we examined differences 
between the draft and final versions of 
the guideline rather than the details of 
the texts themselves, we were not able to 
identify influences on the draft. Future 
research could investigate the creation 
of the draft guideline by WHO’s Nutri-
tion Guidance Expert Advisory Group’s 
Subgroup on Diet and Health and the 
nature of the initial public consultation. 
Second, automated content analysis rests 
on the assumption that word choice re-
flects an underlying ideology. However, 
industry may seek to mimic the language 
of WHO or, conversely, United Nations’ 
agencies such as WHO may adopt the 
language of industry. This effect has 
been observed in textual analyses of the 
World Bank’s language, which evolved 
over time to correspond to that of the 
banking sector.29 This mimicking may, 
in part, account for the relatively close 
association observed between the text of 
WHO’s sugars intake guideline and the 
language used by industry. Inevitably, 
WHO’s guideline is cited by other or-
ganizations and industry, in particular, 
may cite it in an effort to refute it – this 
may also partly account for the close 
overall correspondence between the 
industry’s and WHO’s positions. Third, 
it is more difficult to prove there was no 
influence rather than an adverse influ-
ence. Nonetheless, our findings provide 
some reassurance that the extensive 
measures taken to ensure that WHO’s 
guideline-making process is resistant 
to industry pressure have been effective. 
In contrast, vested interests have been 
successful in influencing policy made 
by the European Union and national 
legislatures.15,30,31
Some aspects of WHO’s policy-
making process may protect it against 
industry influence. First, WHO is ex-
clusively concerned with health. Conse-
quently, there is less scope for industries 
that produce unhealthy commodities 
and organizations acting on their behalf, 
including some governments, to divert 
attention to competing areas such as 
trade. For example, in national govern-
ments and supranational bodies such 
as the European Union, health may 
have to compete with other concerns. 
Second, WHO commissions indepen-
dent systematic reviews of the evidence, 
which are more carefully scrutinized for 
conflicts of interest than reviews com-
missioned by peer-reviewed journals. 
The European Food Safety Authority, 
for example, bases its guidelines on 
scientific opinion rather than following 
the same approach to guideline develop-
ment as WHO.
Many of the sugar industry’s argu-
ments were characteristic of denialism, 
which is widely practiced by the tobacco 
and alcohol industries to thwart effective 
public health interventions.32 The over-
arching strategy was to promote doubt 
and, thereby, undermine the case for 
changing the status quo. Several meth-
ods were employed. One was to attempt 
to confuse: the relationship between 
sugar and health outcomes was compli-
cated by, for example, discussing differ-
ent types of sugar and whether added 
or total sugar was more important. 
Another was to set unrealistic expecta-
tions for scientific research – the results 
of observational studies were discounted 
by arguing that confounding was “cer-
tain”. For example, the tobacco industry 
contributed to guidance on what was 
termed “good epidemiology practice”, 
which involved rejecting observational 
research that found a relative risk less 
than 2 – thereby excluding all research 
on passive smoking.33 A third method 
was to divert attention to other risk fac-
tors, such as a lack of physical activity, 
which excused the sugar industry from 
responsibility. Moreover, the industry 
could claim it was promoting physical 
activity as part of its corporate social 
Box 3. Textual changes between draft and final versions of WHO’s sugars intake 
guideline, 2015
The following textual changes between the draft and final versions of the World Health 
Organization’s 2015 sugars intake guideline illustrate: (i) increased usage of the word “low”, linked 
to the addition of descriptors about the weak quality of the evidence; (ii) increased usage of the 
word “intake”; and (iii) the use of more specific descriptions of the types of sugars.
The draft version of the guideline included the recommendations:
(1a) The recommendation to limit sugars intake to less than 10% of total energy is based on 
observational studies with dental caries as an outcome.
(2a) The recommendation to further limit sugars intake to less than 5% of total energy is based 
on ecological studies in which a linear relationship between sugars intake and dental caries 
was observed.
In the final version of the guideline, these were amended to (changes in italics):
(1b) The recommendation to limit free sugars intake to less than 10% of total energy intake is 
based on moderate quality evidence from observational studies of dental caries.
(2b) The recommendation to further limit free sugars intake to less than 5% of total energy intake 
is based on very low quality evidence from ecological studies in which a positive dose–response 
relationship between free sugars intake and dental caries was observed at free sugars intake of 
less than 5% of total energy intake.
Table 2. Change in word usage between draft and final versions of the WHO’s sugars 
intake guideline, 2015
Word Word count, no.
Draft guideline Final guideline
Words with a large increase in usage
Intake 104 148
Low 9 22
Quality 16 30
Effect 5 17
Moderate 4 15
Words with a large decrease in usage
Consumption 19 2
Obesity 17 14
Caries 65 62
Policy 9 5
WHO: World Health Organization.
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responsibility or its commitment to 
the European Union’s Platform on Diet 
and Physical Activity. A fourth method, 
which is widely used by the alcohol 
industry, was to shift attention from 
measures to reduce sugar consumption 
towards measures to avoid harm: for 
example, the prevention of dental car-
ies by water fluoridation and the use of 
fluoride toothpaste.
Our findings have important impli-
cations. Crucially, WHO’s guideline de-
velopment process appears robust. This 
is important in light of ongoing efforts 
by industry to amend the process, espe-
cially because updates to WHO’s guide-
lines on trans fats and saturated fats are 
planned. However, it may be prudent to 
allow greater time for public consulta-
tions and to be more explicit from the 
outset about the quality of the evidence 
base. In addition, the relative weakness 
of the evidence cited in the sugars intake 
guideline underscores the importance of 
carrying out specific research to provide 
the type and quality of evidence required 
to inform the development of public 
health guidelines. Finally, it is clear that 
the textual and correspondence analysis 
employed in our study can play a role 
in evaluating the independence of the 
guideline development process, which 
can vary across United Nations’ agencies 
and other institutions. It can also help 
to assess the influence exerted by vested 
interests, particularly industry-funded 
organizations. ■
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صخلم
 ماع تايركسلا لوخدم نأشب ةيلماعلا ةحصلا ةمظنم نع رداصلا يهيجوتلا أدبلما لىع ركسلا ةعانص يرثأتل صين ليلتح
2015
 ترثأ ركسلا ةعانصب ةطبترلما تماظنلما تناك اذإ ام ديدتح ضرغلا
 أدبملل  ةيئاهنلا  تارادصلإاو  ةدوسلما  ينب  ةيصنلا  تايريغتلا  لىع
 لوانت نأشب 2015 ماعل ةيلماعلا ةحصلا ةمظنمب صالخا يهيجوتلا
.لافطلأاو ينغلابلل تايركسلا
 ةينعلما تاهلجا عم رواشتلا ةجيتن ةمدقلما تابلطلا مييقت مت ةقيرطلا
 ركسلا ةعانصب ةطبترم تماظنم 7 نم يهيجوتلا أدبلما ةدوسم نع
 .Wordscores  جمانرب  مادختساب  ةماع  ةيحص  تماظنم  10و
 ليوتح  ةقيرط  مادختساب  تادنتسلما  جئاتن  ةغايص  ةداعإ  تتم
 تتمو .ةنراقلما ةيناكمإ ينسحتل Martin–Vanberg صوصنلا
 فّرعتلل  ةيهيجوتلا  ئدابلما  نم  يئاهنلا  رادصلإاو  ةدوسلما  ةنراقم
 ةحصلا تماظنمو ركسلا ةعانص بناج نم ةرثأتلما تايريغتلا لىع
.ةماعلا
 مت  يتلا  Wordscores  جئاتن  في فيفط يريغت  كانه  ناك  جئاتنلا
 ،ةيهيجوتلا  ئدابلما  نم  يئاهنلا  رادصلإاو  ةدوسلما  ينب  ام  اهليوتح
 اًطبترم يريغتلا ناك .ةعانصلا فقوم هاتجا في ،0.24 لىإ 0.25 نم
 ،ليلدلا  ةدوج  فصول  “ضفخنم”  ةملكل  دئازلا  مادختسلااب
 اًضيأ كانه ناك .ةعانصلا عاطق في ةدئاسلا تاشاقنلا عم قفاوتلاب
 “لوانت”  ةملكب  الهادبتساو  “كلاهتسا”  ةملك  مادختسا  في  يريغت
 ةمدقلما تابلطلا جئاتن تناك .تاسايسلا فقوم نع رظنلا فصرب
 ةكلملما في ركسلاب ةيذغتلا ةمظنمو ةيلماعلا ركسلا ثوحب ةمظنم نم
 ةديؤلما  ةيوقلا  فقاولما  لثتم  )لياوتلا  لىع  0.18و  0.11(  ةدحتلما
 بيورولأا  فلاحتلا  نم  ةمدقلما  تابلطلا  جئاتن  تناكو  ،ةعانصلل
 لثتم )لياوتلا لىع 0.88و 1.00 عقاوب( Wemosو ةماعلا ةحصلل
 ضاترعلاا ةعانصلا بيلاسأ تنمضت .ةماعلا ةحصلا فقاوم ىوقأ
 لىإ يعسلاو ،ركسلا نم ةفلتمخ عاونأ ينب زييمتلاو ،ةلدلأا ةدوج لىع
.راضرلأا نم ليلقتلا
 ةيئاهنلا تارادصلإاو ةدوسلما ينب فيفط يريغت كانه ناك جاتنتسلاا
 2015  ماع  ةيلماعلا  ةحصلا  ةمظنم  نع  رداصلا  يهيجوتلا  أدبملل
 ينمئاقلا عم تارواشلما باقعأ في كلذو ،تايركسلا لوانت نأشب
 ةدولجا نيدت لىع ديكأتلاب اًطبترم سياسلأا يريغتلا ناك .ةعانصلا لىع
 دادعإ ةيلمع نأ ادبو .ركسلل ةيبلسلا راثلآاب ةقلعتلما ةلدلأل ةيعونلا
 في  ةعانصلا  لىع  ينمئاقلا  يرثأتل  اًيبسن  ةمواقم  ةيهيجوتلا  ئدابلما
.ةينعلما تاهلجا عم رواشتلا ةلحرم
摘要
制糖业对 2015 年世界卫生组织糖摄入量指南影响的文本分析
目的 旨在明确制糖业相关组织是否在世界卫生组织 
(WHO) 2015 年度《成人和儿童糖摄入量指南》的草案
到定稿期间影响文本更改。
方法 我们使用 Wordscores 程序评估了 7 家制糖业相关
组织和 10 家公共卫生组织对指南草案的利益相关方
协商意见书，并且采用 Martin–Vanberg 转换法重新调
整了文档匹配度，以期提高可比性。对指南草案和定
稿进行了比较，进而确定受制糖业和公共卫生组织影
响的变更。
结果 转换后的指南草案和定稿的 Wordscores 匹配度
有些变化，其行业地位从 0.25 变为 0.24。 该变化与
为了描述证据质量而增加使用“低”字有关，这与行
业论点一致。另一个转变为从“消耗”一词转为“摄
入”，不论在何种政策主张下。世界糖业研究组织 
(World Sugar Research Organisation) 和英国糖营养协会 
(Sugar Nutrition UK) 意见书的匹配度（分别为 0.11 和 
0.18）代表较为靠前的行业地位，欧洲公共卫生联盟 
(European Public Health Alliance) 和 Wemos 意见书的匹
配度（分别为 1.00 和 0.88）代表最高的公共卫生行业
地位。行业策略包括验证证据质量、区分不同糖种类
和倡导降低危害。
结论 经行业协商后， 2015 年世界卫生组织糖摄入量指
南的草案和定稿之间基本没有变更。主要变化是为了
强调关于糖的不良影响的证据质量很差。在利益相关
方协商阶段，指南的编制基本表现出不受行业影响。
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Résumé
Analyse textuelle de l’influence de l’industrie sucrière sur la directive de 2015 de l’Organisation mondiale de la Santé 
concernant l’apport en sucres
Objectif Déterminer si les organisations liées au secteur sucrier ont 
influencé les modifications textuelles entre la version provisoire et la 
version finale de la directive de 2015 de l’Organisation mondiale de la 
Santé (OMS) Apport en sucres chez l’adulte et l’enfant.
Méthodes Les propositions issues de consultations avec les parties 
prenantes (7 organisations liées au secteur sucrier et 10 organismes de 
santé publique) au sujet de la version provisoire de la directive ont été 
évaluées à l’aide du programme Wordscores. Les scores des documents 
ont été réajustés suivant la procédure de transformation de Martin–
Vanberg afin d’en améliorer la comparabilité. La version provisoire et 
la version finale de la directive ont été comparées afin de repérer les 
modifications influencées par l’industrie sucrière et les organismes de 
santé publique.
Résultats On a observé un léger changement du score Wordscores 
transformé (de 0,25 à 0,24) entre la version provisoire et la version finale, 
en faveur de la position de l’industrie. Ce changement était lié à l’emploi 
plus fréquent du mot « mauvaise » pour décrire la qualité des éléments 
de preuve, ce qui concordait avec les arguments de l’industrie. Un 
autre changement concernait l’utilisation du mot « apport » au lieu de 
« consommation », indépendamment de la position politique. Les scores 
des propositions des organisations World Sugar Research Organisation et 
Sugar Nutrition UK (respectivement 0,11 et 0,18) représentaient de fortes 
positions pro-industrie et les scores des propositions de la European 
Public Health Alliance et de la fondation Wemos (respectivement 1,00 
et 0,88) représentaient les plus fortes positions du secteur de la santé 
publique. L’industrie sucrière a usé de tactiques telles que la remise en 
question de la qualité des éléments de preuve, la distinction entre les 
différents types de sucres et la mise en avant de la réduction des méfaits.
Conclusion Peu de changements ont été constatés entre la version 
provisoire et la version finale de la directive de 2015 de l’OMS sur 
l’apport en sucres suite à la consultation des organisations du secteur. 
Le principal changement concernait la mise en avant de la mauvaise 
qualité des preuves sur les effets néfastes du sucre. L’élaboration de la 
directive a relativement bien résisté à l’influence de l’industrie sucrière 
lors de la phase de consultation des parties prenantes.
Резюме
Текстуальный анализ влияния сахарной промышленности на руководящие принципы Всемирной 
организации здравоохранения от 2015 года, касающиеся потребления сахаров
Цель Определить, оказали ли влияние организации, связанные 
с сахарной промышленностью, на текстуальные различия между 
черновым и окончательным вариантом руководящих принципов 
Всемирной организации здравоохранения Sugars intake for adults 
and children (Использование сахаров взрослыми и детьми) 2015 
года.
Методы С помощью программы Wordscores была осуществлена 
оценка представлений, направленных после консультации с 
заинтересованными лицами по черновому варианту руководящих 
принципов. Представления были направлены от 7 организаций, 
связанных с сахарной промышленностью, и 10 организаций 
общественного здравоохранения. Показатели анализа 
документов были нормализованы с помощью преобразования 
Мартина-Ванберга для улучшения сопоставимости. Черновой и 
окончательный варианты руководства сравнили для того, чтобы 
определить, какие изменения были вызваны организациями 
сахарной промышленности и общественного здравоохранения.
Результаты Черновой и окончательный варианты руководства 
незначительно изменились в плане результатов анализа 
Wordscores, подвергнутых преобразованию, — с 0,25 до 0,24 
в сторону сближения с позицией представителей сахарной 
промышленности. Это изменение было связано с увеличением 
употребления слова «low» (низкий) для описания качества 
фактических данных, приводимых против доводов представителей 
промышленности. Также слово «consumption» (потребление) 
было заменено словом «intake» (использование) сторонниками 
обеих позиций по политике. Судя по показателям оценки 
представлений, Всемирная организация исследования сахара и 
Sugar Nutrition UK были наиболее убежденными сторонниками 
позиции сахарной промышленности (0,11 и 0,18 соответственно), 
а позиции общественного здравоохранения сильнее 
других поддерживали Европейский альянс общественного 
здравоохранения и Wemos (1,00 и 0,88 соответственно). Тактика 
представителей промышленности включала оспаривание 
качества фактических данных, проведение различения между 
видами сахара и пропагандирование мер по снижению вреда.
Вывод Различия, возникшие в результате консультации 
представителей промышленности, между черновым и 
оригинальным вариантами руководства Всемирной организации 
здравоохранения 2015 года, касающимися потребления 
сахаров, были незначительными. Основное изменение было 
связано с усилением акцента на низком качестве фактических 
данных, подтверждающих неблагоприятное действие сахара. 
Процесс разработки руководства оказался относительно 
устойчивым к влиянию промышленности на этапе консультации 
с заинтересованными лицами.
Resumen
Análisis textual de la influencia de la industria azucarera en la directriz sobre la ingesta de azúcares de 2015 de la Organización 
Mundial de la Salud
Objetivo Determinar si las organizaciones relacionadas con la industria 
azucarera han influenciado en las modificaciones de texto entre el 
borrador y las versiones definitivas de la directriz Ingesta de azúcares para 
adultos y niños de 2015 de la Organización Mundial de la Salud (OMS).
Métodos Se evaluaron las consultas de las partes interesadas sobre el 
borrador de la directriz enviadas por 7 organizaciones relacionadas con 
la industria azucarera y 10 organizaciones de salud pública utilizando 
el programa Wordscores. Los resultados del documento se clasificaron 
utilizando la transformación de Martin y Vanberg para mejorar la 
comparación. Se compararon el borrador y las directrices definitivas 
para identificar los cambios influenciados por la industria azucarera y 
las organizaciones de salud pública.
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Resultados Se detectó un ligero cambio en la puntuación de 
Wordscores transformada entre el borrador y las directrices definitivas, 
de 0,25 a 0,24 a favor de la industria. El cambio se relacionaba con 
el aumento del uso de la palabra “baja” para describir la calidad de 
la prueba, de forma coherente con los argumentos de la industria. 
También se encontró un cambio del uso de la palabra “consumo” a 
“ingesta”, independientemente de la postura política. Los resultados de la 
Organización Mundial de Investigación del Azúcar y Sugar Nutrition UK 
(0,11 y 0,18 respectivamente) representaron posturas muy favorables a la 
industria y los resultados de Alianza Europea de Salud Pública y Wemos 
(1,00 y 0,88 respectivamente) representaron las posturas más favorables 
a la salud pública. Entre las tácticas industriales se encontraban la 
obstaculización de la calidad de las pruebas, la distinción entre distintos 
tipos de azúcares y la defensa de la reducción de daños.
Conclusión Apenas se detectaron cambios entre el borrador y las 
versiones definitivas de la directriz sobre la ingesta de azúcares de 2015 
de la OMS, tras la consulta a la industria. El principal cambio estaba 
relacionado con la enfatización de la escasa calidad de las pruebas 
sobre los efectos perjudiciales del azúcar. El desarrollo de la directriz se 
mostró relativamente resistente a la influencia de la industria en la etapa 
de consulta a las partes interesadas.
References
1. Yudkin J. Pure, white and deadly. London: Davis-Poynter; 1972.
2. Cleaves T. The saccharine disease: conditions caused by the taking of refined 
carbohydrates, such as sugar and white flour. Bristol: Elsevier; 1974.
3. Schulze MB, Manson JE, Ludwig DS, Colditz GA, Stampfer MJ, Willett 
WC, et al. Sugar-sweetened beverages, weight gain, and incidence of 
type 2 diabetes in young and middle-aged women. JAMA. 2004 Aug 
25;292(8):927–34. doi: http://dx.doi.org/10.1001/jama.292.8.927 PMID: 
15328324
4. Malik VS, Popkin BM, Bray GA, Després JP, Willett WC, Hu FB. Sugar-
sweetened beverages and risk of metabolic syndrome and type 2 diabetes: 
a meta-analysis. Diabetes Care. 2010 Nov;33(11):2477–83. doi: http://dx.doi.
org/10.2337/dc10-1079 PMID: 20693348
5. Malik VS, Pan A, Willett WC, Hu FB. Sugar-sweetened beverages and weight 
gain in children and adults: a systematic review and meta-analysis. Am 
J Clin Nutr. 2013 Oct;98(4):1084–102. doi: http://dx.doi.org/10.3945/
ajcn.113.058362 PMID: 23966427
6. Imamura F, O’Connor L, Ye Z, Mursu J, Hayashino Y, Bhupathiraju SN, et 
al. Consumption of sugar sweetened beverages, artificially sweetened 
beverages, and fruit juice and incidence of type 2 diabetes: systematic 
review, meta-analysis, and estimation of population attributable fraction. 
BMJ. 2015;351:h3576. doi: http://dx.doi.org/10.1136/bmj.h3576 PMID: 
26199070
7. Ma J, Fox CS, Jacques PF, Speliotes EK, Hoffmann U, Smith CE, et al. Sugar-
sweetened beverage, diet soda, and fatty liver disease in the Framingham 
Heart Study cohorts. J Hepatol. 2015 Aug;63(2):462–9. doi: http://dx.doi.
org/10.1016/j.jhep.2015.03.032 PMID: 26055949
8. Stuckler D, McKee M, Ebrahim S, Basu S. Manufacturing epidemics: 
the role of global producers in increased consumption of unhealthy 
commodities including processed foods, alcohol, and tobacco. PLoS Med. 
2012;9(6):e1001235. doi: http://dx.doi.org/10.1371/journal.pmed.1001235 
PMID: 22745605
9. Stuckler D, Nestle M. Big food, food systems, and global health. PLoS Med. 
2012;9(6):e1001242. doi: http://dx.doi.org/10.1371/journal.pmed.1001242 
PMID: 22723746
10. Diet, nutrition and the prevention of chronic diseases. Report of a Joint 
WHO/FAO Expert Consultation [WHO technical report series 916]. Geneva: 
World Health Organization; 2003. Available from: http://apps.who.int/iris/
bitstream/10665/42665/1/WHO_TRS_916.pdf [cited 2016 May 2].
11. Boseley S. Sugar industry threatens to scupper WHO. The Guardian, 21 April 2003.
12. Norum KR. World Health Organization’s global strategy on diet, physical 
activity and health: the process behind the scenes. Scand J Nutr. 
2005;49(2):83–8. doi: http://dx.doi.org/10.1080/11026480510037147
13. Kearns CE, Glantz SA, Schmidt LA. Sugar industry influence on the scientific 
agenda of the National Institute of Dental Research’s 1971 National Caries 
Program: a historical analysis of internal documents. PLoS Med. 2015 
Mar;12(3):e1001798. doi: http://dx.doi.org/10.1371/journal.pmed.1001798 
PMID: 25756179
14. Gornall J. Sugar: spinning a web of influence. BMJ. 2015;350:h231. doi: 
http://dx.doi.org/10.1136/bmj.h231 PMID: 25673325
15. Costa H, Gilmore AB, Peeters S, McKee M, Stuckler D. Quantifying 
the influence of the tobacco industry on EU governance: 
automated content analysis of the EU tobacco products directive. 
Tob Control. 2014 Nov;23(6):473–8. doi: http://dx.doi.org/10.1136/
tobaccocontrol-2014-051822 PMID: 25124165
16. Peeters S, Costa H, Stuckler D, McKee M, Gilmore AB. The revision of the 
2014 European tobacco products directive: an analysis of the tobacco 
industry’s attempts to ‘break the health silo’. Tob Control. 2016;25:108-17. 
doi: http://dx.doi.org/10.1136/tobaccocontrol-2014-051919
17. Norris S, Gollogly L, Penn C, editors. WHO handbook for guideline 
development. 2nd ed. Geneva: World Health Organization; 2014. Available 
from: http://www.who.int/kms/handbook_2nd_ed.pdf [cited 2016 May 2]. 
18. Guideline development process [Internet]. Geneva: World Health 
Organization; 2015. Available from: http://www.who.int/elena/about/
guidelines_process/en/ [cited 2016 Apr 15].
19. Laver M, Benoit K, Garry J. Extracting policy positions from political texts 
using words as data. Am Polit Sci Rev. 2003;97(2):311–33. doi: http://dx.doi.
org/10.1017/S0003055403000698
20. Benoit K, Laver M. Estimating Irish party policy positions using computer 
wordscoring: the 2002 elections – a research note. Ir Polit Stud. 
2003;18(1):97–107.
21. Klemmensen R, Hobolt SB, Hansen ME. Estimating policy positions using 
political texts: an evaluation of the Wordscores approach. Elect Stud. 
2007;26(4):746–55. doi: http://dx.doi.org/10.1016/j.electstud.2007.07.006
22. Bennani H, Farvauqe E. Speaking in tongues? Diagnosing the consistency of 
central banks’ official communications. Lyon: Touteconomie; 2014. Available 
from: http://www.touteconomie.org/afse2014/index.php/meeting2014/
lyon/paper/viewFile/133/67 [cited 2016 May 2].
23. Klüver H. Measuring interest group influence using quantitative 
text analysis. Eur Union Polit. 2009;10(4):535–49. doi: http://dx.doi.
org/10.1177/1465116509346782
24. Lowe W. Understanding Wordscores. Polit Anal. 2008;16(4):356–71. doi: 
http://dx.doi.org/10.1093/pan/mpn004
25. Martin L, Vanberg G. A robust transformation procedure for interpreting 
political text. Polit Anal. 2008;16(1):93–100. doi: http://dx.doi.org/10.1093/
pan/mpm010
26. Savell E, Gilmore AB, Fooks G. How does the tobacco industry attempt 
to influence marketing regulations? A systematic review. PLoS ONE. 
2014;9(2):e87389. doi: http://dx.doi.org/10.1371/journal.pone.0087389 
PMID: 24505286
27. Lowe W. JFreq: count words, quickly. Java software version 0.5.4 [Internet]. 
Princeton: conjugateprior; 2011. Available from: http://conjugateprior.org/
software/jfreq/ [cited 2016 Apr 12].
28. Jeffery B. Re: Comments on “Guideline: sugars intake for adults and 
children” [letter]. Ottawa: Centre for Science in the Public Interest; 2014. 
Available from: http://cspinet.org/canada/pdf/final.cspi-canada.who-sugar.
consultation.mar31-2014.pdf [cited 2016 May 2].
29. Moretti F, Pestre D. Bankspeak: the language of World Bank reports. New 
Left Rev. 2015;92:75–99.
30. Wiist W. The bottom line or public health: tactics corporations use to 
influence health and health policy, and what we can do to counter them. 
New York: Oxford University Press; 2010.
31. Stuckler D, Siegel K. Sick societies: responding to the global challenge of 
chronic disease [Internet]. Oxford: Oxford University Press; 2011. .doi: http://
dx.doi.org/10.1093/acprof:oso/9780199574407.001.0001
32. Diethelm P, McKee M. Denialism: what is it and how should scientists 
respond? Eur J Public Health. 2009 Jan;19(1):2–4. doi: http://dx.doi.
org/10.1093/eurpub/ckn139 PMID: 19158101
33. Diethelm P, McKee M. Lifting the smokescreen: tobacco industry strategy to 
defeat smoke free policies and legislation. Brussels: European Respiratory 
Society and Institute National du Cancer; 2006.
